Objectives: This study aims to investigate the level of caregiver burden of Chinese rheumatoid arthritis (RA) patients with self-care deficit.
Rheumatoid arthritis (RA) is a common autoimmune disorder characterized by chronic inflammation, which primarily involves joints. 1 In advanced stages of RA, deformity of joints and consequent dysfunction may severely affect patients' quality of life and result in self-care deficit. Due to the chronicity of RA, caring for these patients may be associated with enduring stress and compromised psychosocial functioning of caregivers. Since both physically and mentally healthy caregivers are critical to effective and sustainable caring for RA patients, it is of significance to evaluate the areas of greatest distress and their relevant factors. Such an insight may also assist in formulating a strategy to alleviate caregiver stress and ultimately improve the quality of life in RA patients. Ever since the 1960s, "caregiver burden" has been postulated to refer to negative experiences of caregivers, both subjective and objective, and study of caregiver burden has thus become an important arena of modern care research. 2 In China, the burden of caring for RA patients is largely born by informal caregivers and data concerning their stress are lacking. Therefore, in this study, we aimed to investigate the level of caregiver burden of Chinese RA patients with self-care deficit.
PATIENTS AND METHODS
The study was conducted between August 2012 and October 2014 and approved by the Ethics committee of the First Affiliated Hospital of Nanjing Medical University. The study included a total of 65 caregivers (30 males, 35 females; mean age 52 years; range 20 to 79 years) of 65 Chinese RA inpatients (9 males, 56 females; mean age 59 years; range 20 to 85 years) with self-care deficit. The inclusion criteria for RA patients were as follows; confirmed diagnosis as RA according to the 2010 criteria proposed by American College of Rheumatology/European League Against Rheumatism, 3 a disease duration ≥5 years, Health Assessment QuestionnaireDisability Index ≥1.5, Disease Activity Score 28 >5.1, and Global Functional Status of class IV. Exclusion criteria included those who underwent joint replacement surgery or biologic therapy, or those having severe cardiovascular comorbidity or mental problems. Informal caregiver was defined as a family member of the patient who was primarily responsible for constant and daily caring for at least three months. Caregivers who were financially compensated, mentally unstable or difficult to communicate were also excluded. A written informed consent was obtained from each patient. The study was conducted in accordance with the principles of the Declaration of Helsinki.
Basic demographic data of RA patients including age, sex, educational level, and financial sufficiency were collected, while data such as age, sex, marital status, occupation, educational level, relation to the patient, self-perceived health status, and time of caring per day were included for caregivers. Caregiver stress was evaluated using Caregiver Burden Inventory (CBI), 4 the Chinese version of which has previously been validated. 5 CBI is a multidimensional measure of caregiver burden, consisting 24 items/questions in five domains: time-dependent burden, developmental burden, social burden, physical burden, and emotional burden. The questions are designed to assess different aspects of physical, mental as well as social stress associated with long-term caring, each of which is rated on a 0 to 4-point scale in terms of the frequency of experiencing the stress: 0, never; 1, rarely; 2, sometimes; 3, quite frequently; 4, nearly always. The total score ranges from 0 to 96, growing in proportion to the overall severity of the stress perceived by the caregiver. 3 
Statistical analysis
Caregivers enrolled in the study were requested to complete the questionnaire independently. For those who had difficulties in reading or understanding the items, the researchers provided necessary assistance without influencing their judgment. Statistical analysis was performed using SPSS version 16.0 (SPSS Inc., Chicago, IL, USA). Independent samples T test and one-way analysis of variance test were used to assess the caregiver burden scores among different demographic groups. Spearman's rank correlation coefficient test was performed to assess the direction and magnitude between demographic variables and the caregiver burden. Possible predictive factors for caregiver burden was further determined via stepwise multivariate regression analysis. The level of significance was defined as p<0.05.
RESULTS
Caregiver burden levels of 65 RA patients and their primary caregivers were summarized in Table 1 . Mean score of CBI for the caregivers was 44.0±4.0 (range, 35 to 52). Among five domains, developmental burden and time-dependent burden scored the highest (11.7±1.4 and 10.1±1.6, respectively), followed by social burden (8.6±1.2). Emotional burden (6.9±1.4) and physical burden (6.7±1.0) had the lowest scores. Among 24 items, eight items (five of developmental burden and three of time-dependent burden) demonstrated a mean score of more than two points: (i) I expected that things would be different at this point in my life (2.6 0.6), (ii) I wish I could escape from this situation (2.4 0.6), (iii) I feel that I am missing out on life (2.3 0.6), (iv) My social life has suffered (2.3 0.6), (v) I feel emotionally drained due to caring for him/her (2.2 0.6), (vi) I do not have a minute's break from his/her chores (2.2 0.6), (vii) He/she needs my help to perform many daily tasks (2.1 0.7), and (viii) I have to help him/her with many basic functions (2.1 0.6).
Demographic characteristics of RA patients with self-care deficit and their caregivers were also summarized in Table 1 . Of the four demographic factors associated with the patients, age and health insurance coverage were correlated with the level of caregiver burden. Caregivers of patients of older age (>50 year-old) and those who had no health insurance experienced more stress than the other demographic groups. With respect to the demographic factors associated with caregivers, only three following factors were found to be relevant; educational level, caregiver's relationship with the patient, and whether or not the caregiver lived with the patient. Caregivers with a high school education or higher (>9 years) were subject to more stress than those with a middle-school education or lower (≤9 years). Caregiver's relationship to the patient also influenced his/her level of burden. Siblings or other relatives as caregivers had a higher level of burden than spouses (p=0.023) or parents (p=0.004). Besides, caregivers who did not live with the patients reported more stress than those who did. According to the stepwise regression analysis (Table 2) , two most predictive 
DISCUSSION
To the best of our knowledge, the current study presented the first report of caregiver burden associated with RA patients with self-care deficit in China. We detected a moderate level of burden defined by CBI among the informal caregivers included in our study. Among five domains of CBI, developmental burden had the highest scores. Furthermore, five items of developmental burden, all showing higher scores than items of other domains, indicated that caregivers of RA patients might suffer greatest stress associated with loss of control of their life. In our study, caregivers seemed to be mostly discouraged by disturbance of their normal life. The opportunity to develop their preferred way of life might be hindered due to long-term caring. In addition, three out of five items in the domain of time-dependent burden scored more than two points, suggesting the concern over the loss of control on time. Nursing strategy thus should be focused on enforcing rigid disease-control measures for RA patients, as well as strengthening the positive feeling of their caregivers. A stable disease condition may allow the caregivers to engage in activities of their own interest. In the meantime, developing a sense of fulfillment or achievement may help to lessen the impatience and fatigue caused by seemingly endless chores.
Beckham et al. 6 first reported caregiver burden associated with RA patients in 1995. Using Zarit Burden Interview, they demonstrated that patients' condition and self-efficacy for controlling the joints were two main factors affecting caregiver burden. Furthermore, Riemsma et al. 7 used a simplified CBI, in which the domain of emotional burden was omitted, to assess the caregiver burden of RA patients in the Netherlands. The mean CBI score of 174 patients in their study was 15.9, categorized as a mild level of caregiver burden. The domains with descending scores were as follows: time-dependent burden, developmental burden, physical burden, and social burden. The CBI mean score in our study was considerably higher, including the scores of four respective domains, than those of Riemsma et al. 7 The differences might be attributed to different study populations. In the study of Riemsma et al., 7 the participants were patients simply fulfilling the diagnostic criteria proposed by American Rheumatism Association. 8 By contrast, participants in our study were RA patients with self-care deficit due to joint damage. The latter tend to present with more severe conditions, thus called for better care in terms of time and quality, which would naturally aggravate caregivers' burden. On the other hand, this discrepancy may also be relevant with distinct healthcare maintenance systems in two countries. In China, chronic disease management program of RA has yet to be established. Repeated hospitalizations due to poor management of RA symptoms are not uncommon, which may also add to the stress of caregivers. In addition, emotional distress seems to be a growing concern for RA caregivers as disease progresses. In the report of Riemsma et al., 7 the domain of emotional burden was omitted since the authors considered it insignificant. However, das Chagas Medeiros et al. 8 revealed that 59.6% of caregivers of severe RA patients suffered from emotional disturbance. Our study further supported this with the score of emotional burden being 6.95, encouraging professional consultation with psychologists. In their study, Jacobi et al. 9 reported the caregiver burden of severe RA patients using Caregiver Reaction Assessment. Caregiver Reaction Assessment consists of five domains, four of which were designed to evaluate negative experience (lack of family support, financial problems, disrupted schedule, and loss of physical strength), and one for positive experience (carederived self-esteem). 10 In their report, negative burden of RA caregivers were mostly caused by the domain of disrupted schedule, while least by the domain of loss of physical strength. These findings were further confirmed by Brouwer et al. 11 Although it is difficult to compare the general burden level based on studies using two different assessment tools, it is interesting to note that the domain of disrupted schedule in Caregiver Reaction Assessment was essentially similar to that of developmental burden in CBI. Both domains were shown to be most burdensome in all three studies, with loss of physical strength as the least burdensome one. Despite the vast differences between China and the Netherlands, a cross-cultural similarity may exist in terms of distribution of burden attributes for RA caregivers.
Among various demographic variables associated with RA patients, age and health insurance coverage affected the burden level significantly in this study conducted in the First Affiliated Hospital of Nanjing Medical University. Patients of older age aggravated the burden of their caregivers probably due to more advanced level of self-care deficit. For patients without health insurance in China, their informal caregivers, like spouses or siblings, are mostly likely to be financially involved which may cause more stress. On the other hand, of the factors associated with caregivers, relationship with the patients was found to be the most significant factor predictive for burden level. Unsurprisingly, educated and non-partner caregivers tended to have more expectations for their own life and might feel frustrated due to being confined to long-term caring for RA patients. Unexpectedly, age and sex of the caregiver had no influence on the burden level in our study. Previous studies showed that younger caregivers experienced greater burden than older ones 12 and that females suffered more than males. 12, 13 Our results, however, was not in accordance with these findings. Most of the demographic factors investigated in our study are unlikely to change in the future except for the health insurance. Thus, purchasing and maintaining adequate health insurance coverage might aid in alleviating the caregiver burden of RA patients.
This study is mainly limited by its relatively small sample size. Future investigation should include a larger sample size across a wider range of cities in China to further validate our findings.
In conclusion, caregiver burden of RA patients with self-care deficit should be reduced as this burden might contribute to adverse health outcomes.
14 Despite its small sample size, our study may assist in identifying the caregivers at risk of high level of burden and developing supportive strategies and interventions which target the patients and their caregivers to consolidate the sustainable care provided both at hospital and home.
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